Expression of mouse proopiomelanocortin in an insulinoma cell line. Requirements for beta-endorphin processing.
Proopiomelanocortin (POMC) is a neuroendocrine precursor protein which is processed at paired basic amino acids in a tissue-specific manner. To study this phenomenon, a vaccinia virus recombinant, which directs the synthesis of mouse POMC (VV:mPOMC) was constructed and used to infect epithelial (BSC-40) and endocrine (Rin m5F) cell lines. Bona fide mPOMC was produced in both cell types and beta-endorphin immunoreactivity was secreted in a nonregulated manner from BSC-40 cells and in a regulated manner from Rin m5F cells. Although the precursor was not cleaved to smaller beta-MSH or beta-endorphin immunoreactive peptides in BSC-40 cell extracts, Rin m5F cells produced primarily authentic gamma-lipotropin and des-acetyl beta-endorphin. Furthermore, production of these peptides was restricted to the regulated secretory pathway in Rin m5F cells. Site-directed mutagenesis was then used to change the inefficiently recognized Lys-Lys potential cleavage site near the carboxyl terminus of beta-endorphin to Lys-Arg. Expression of the mutant precursor in Rin m5F cells resulted in the synthesis of both des-acetyl beta-endorphin and beta-endorphin.